This review considers the effectiveness of interventions to encourage the establishment of smoke-free homes during pregnancy and the neonatal period. A comprehensive search of the literature was undertaken to find relevant studies via electronic databases, citations and reference lists of included studies. The searches identified 17 papers that met the inclusion criteria. These were quality assessed and data extracted. Due to heterogeneity of the papers, a narrative synthesis was completed. Interventions were categorized in terms of those based on counselling, counselling plus additional elements, individually adapted programmes and motivational interviewing. The findings suggest inconclusive evidence relating to these intervention types, with a range of outcome measures reported. There were limitations throughout the papers in terms of study quality (especially sample size) and poor reporting of results in relation to effectiveness. The review was limited by its very specific population; however, it suggests that currently there is mixed evidence for the effectiveness of interventions to reduce parental environmental tobacco smoke in early infancy.
Introduction
It has been estimated that almost half of the world's children are exposed to environmental or secondhand tobacco smoke [1] with maternal smoking in the home being the primary cause of exposure [2] . Links between environmental tobacco smoke (ETS) and health risks for children are well documented. An increased risk of respiratory infections, ear infections, asthma, allergies, heart disease and sudden infant death syndrome has been reported in children of parents who smoke [3] [4] [5] [6] . Children and infants may be more vulnerable to tobacco exposure than adults, as they inhale more particulates and may ingest more chemicals in the environment via hand-to-mouth contact [7] . It has been argued that children's exposure to passive smoking is a preventable problem and therefore should be a priority for health education [8] . The link between parental smoking and an increased likelihood of smoking in adolescence also suggests this as a key health promotion target [9] .
Reviews to date have found variable evidence regarding the effectiveness of smoke-free home interventions. Recent work concluded that children in households with a smoking restriction had lower levels of exposure to second-hand smoke than those with no or a partial restriction [10] . The papers considered in this review were all non-experimental designs. Another synthesis of 19 studies suggested that interventions aimed at generally reducing children's and adolescents' exposure to ETS were effective. The authors reported a pooled effect size of d = 0.34, with interventions based on theory being more successful than non-theory based [11] . A recent review of studies using controlled designs only, however, found a positive intervention effect in just under half (17) of the 36 studies reviewed. Of the 13 studies in this review, which focussed on infants, however, only 1 demonstrated an effect [12] .
These previous reviews considered interventions to reduce ETS in all households where children are present. However, there seems an important opportunity to prevent this exposure at an earlier stage, by providing interventions during pregnancy and the neonatal period. While the number of women who quit smoking during pregnancy has been growing [13] , it has been reported that over two-thirds of mothers in England live in a household where at least one person smoked during their pregnancy [14] . A 'life course' approach to behaviour change suggests that pregnancy and new parenthood could be critical opportunities for health promotion interventions. Pregnancy has been described as a 'teachable moment' [15] when health education may have increased effectiveness.
While many women quit or reduce during pregnancy, studies have highlighted that the rate of relapse or return to previous rates following childbirth is high [16] . Health education currently seems to focus on women quitting for the benefit of themselves and the developing foetus, with little emphasis on promotion of parental cessation to ensure that the infant lives in a smoke-free home [17] . It has been suggested that the control or elimination of smoking in the home could be viewed as an interim or alternative and most importantly achievable goal for those who find cessation to be an insurmountable challenge. Smoking restrictions have been found to lead to lighter smoking and sometimes even sustained cessation [18, 19] .
Interventions to increase smoke-free homes offer public health advantages for the population and in particular for children. Currently, the success or otherwise of these interventions is unclear, with pregnancy and the neonatal period seeming to offer a key opportunity for health education. This review was therefore undertaken to examine the effectiveness of interventions to encourage the establishment of smoke-free homes in pregnancy and in the year following childbirth.
Methods

Inclusion and exclusion criteria
Programmes aiming to establish smoke-free homes or targeting ETS were included. The population under consideration was all households containing a child <12 months of age (or where the majority of infants/children were aged 0-12 months) and a pregnant or recently pregnant woman who smokes. This population was selected in particular due to the health implications of tobacco smoke inhalation during pregnancy and in infancy and the concept of pregnancy and new parenthood as critical points in the life course for promoting personal behavioural change. Studies were excluded if they did not report data from interventions or where the majority of the study population were children >1 year. No limit on study design was applied.
Study identification
The review team built upon the existing National Institute for Health and Clinical Excellence (NICE) search methods [20] to adopt an emergent approach, which uses several smaller more targeted searches to identify evidence that will inform understanding of the area rather than a large single search. Relevant (1990 and British Nursing Index via OVID SP (no limits) using combinations of the following search terms: 'smoke free', 'smokefree', 'anti smoking', 'antismoking', 'quit', 'stop', 'cut down', 'limit', 'smoker', 'smoking', 'tobacco', 'secondhand smok*', 'second hand smok*', S. Baxter et al.
'passive smok*', 'environmental tobacco smok*', 'house', 'home', 'residence', 'indoors', 'pregnan*', 'prenatal', 'pre natal', 'antenatal', 'ante natal', 'postnatal', 'post natal', 'famil*', 'newborn*', 'infant*', 'foetus' and 'fetus' (where * denotes truncation). The review encompassed four searching iterations, together with citation searching of included articles (using Web of Science Cited Reference search and Google Scholar). In addition, the reference lists of retrieved papers were scrutinized.
Data extraction and analysis
Results from the searches were downloaded into Reference Manager for sifting at title and abstract level. Following this sifting, studies for potential inclusion were obtained for full paper examination and data extraction. Inclusions and exclusions were checked by a second reviewer and where consensus could not be reached by a third reviewer. Data were extracted on the study design and quality, sampling methods, population characteristics, intervention, outcomes, method of analysis and study findings (Appendix 1). Study quality was appraised using the NICE checklist [20] to identify potential sources of bias in the conclusions. Elements relating to internal and external validity such as population, method of allocation, outcomes and analytical methods were considered, with each study awarded a grading of ++ (high quality) if it was judged that the conclusions are very unlikely to alter, + (good quality) where it was judged that the conclusions are unlikely to alter and À (poor quality) where it was judged that the conclusions are likely or very likely to alter. See Table I for study quality ratings.
Study quality
The papers tended to provide limited details regarding characteristics of their study populations. Information regarding parents' smoking habits at baseline was also poor, with details of the parents' smoking status such as number of cigarettes smoked per day or time since quitting rarely reported. The main limitation of study quality at randomized controlled trial (RCT) level was lack of blinding. For studies of health promotion interventions, it is not possible to blind the participants and there are many practical challenges to blinding the assessors. The quality of other designs was commonly limited by small samples, short followup, high dropout and poor analysis and/or presentation of data.
The heterogeneity of the intervention aim, study design and outcome measures used precluded a meta-analysis of their results. We therefore completed a narrative synthesis of the data.
Results
The searches generated a database of 2979 citations. Forty-one of these were examined at full paper level, and of these, 17 papers meeting the inclusion criteria were identified (see Fig. 1 ). Ten of these were identified from the initial search, six from subsequent searching iterations and one via reference lists. Twelve of the identified studies were of RCT design [2, 9, [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] with one further trial with non-random allocation [31] , together with four before and after studies [8, 17, 32, 33] . Eleven of the papers reported work carried out in the United States [2, 21, 22, 24, 25, [27] [28] [29] [30] 33] and Canada [26] , with additional studies from European countries including two from Sweden [8, 23] one from Finland [9] , Italy, [31] and the United Kingdom [32] . A final study was conducted in China [17] .
The most commonly used outcome measure was self-reported cigarette consumption, in the presence of an infant, or a more general smoking rate. Other measures used were self-reported establishment of a smoke-free home, environmental nicotine levels (obtained using nicotine monitors placed in one or more rooms in the home), measures of infant nicotine or cotinine or maternal cotinine levels. Five of the papers [17, 27, 28, 32, 33] were considered to have very weak outcome measures (a gold, silver or bronze promise [32] , the likelihood of assertive action [17] , reported physician counselling [33] , outcome expectations [28] and whether educational Smoke-free homes review material was received [27] ). These papers (three before and after and two RCTs) were therefore excluded from the following analysis leaving 12 papers which are reported in depth.
The content and theoretical approach of the interventions varied, encompassing those based on counselling [8, 9, 23, 25, 26, 30] , those employing counselling plus additional elements [13, 24, 31] , individually adapted smoke-free home programmes [2, 21, 29] and motivational interviewing approaches [22] . Theoretical underpinnings described by the authors were self-efficacy [8, 23] , behavioural strategies for change [25] and social learning theory [30] . The results of the review are presented initially according to study design, followed by classification according to intervention type.
Randomized controlled trials
The 10 RCT papers included in the analysis evaluated interventions across all four identified types.
Counselling
Five RCTs investigated interventions consisting of counselling provided either to just the mother or to both parents [9, 23, 25, 26, 30] . One Swedish study evaluated the 'smoke-free children' intervention, which is described as being based on counselling and aims to increase self-efficacy. This study [23] implemented the programme in areas of high maternal smoking prevalence. At follow-up, cotinine levels had reduced by 10% in the intervention group (165 ng ml À1 ) and increased by 40% in the ), a significant difference between groups (P = 0.027). It is important to note that there were baseline differences between groups with a mean cotinine level of 185 ng ml À1 in the intervention group and 245 ng ml À1 in the control group.
Two RCT studies described their interventions as using a behavioural counselling approach. The first of these [25] consisted of seven individualized counselling sessions delivered by graduate students. The students received 20 hours of training and weekly supervision. The study found that mothers' reports of children's exposure to their smoke in the home declined in the counselled group from 27.3 cigarettes per week at baseline to 3.7 at 12 months. In the control group, smoking rates reduced from 24.6 at baseline to 8.4 at 12 months. The differences between the groups by time were significant (P = 0.002). Reported exposure to smoke from all sources showed similar declines, with significant differences between groups by time (P = 0.008). Children's mean urine cotinine data also supported an intervention effect, decreasing slightly in the counselled group (from 10.93 ng ml À1 at baseline to 10.47 ng ml À1 at 12 months) and increasing in the controls (from 9.43 ng ml À1 to 17.47 ng ml À1 ) with these differences significant between groups by time (P = 0.008).
The second behavioural counselling programme [30] was described as being underpinned by social learning theory. Mothers were offered seven behaviour counselling sessions over 6 months at clinic sites and via telephone. Counselling included behavioural contracts to reduce children's smoke exposure, together with the development of longand short-term goals for shaping household behaviours. The counsellors were clinic staff who received 6 hours of individual and group training and had supervision and monthly review meetings. Both participants and counsellors received rewards for each session completed (mothers a raffle ticket and counsellors a fee). The study found that (based on parent-report measures) children's exposure to both mother's tobacco smoke in the home and to all tobacco smoke declined steeply from baseline to 6 months post-test (P < 0.001) and remained level during follow-up in both intervention and control groups. Mothers' reported smoking rates and urinary cotinine measure also decreased from baseline to post-test for both groups. While reporting changes in both groups, the study found no significant difference between the intervention and control groups for any measures.
Another counselling approach described as lifestyle counselling [9] consisted of individualized and detailed infant-targeted lifestyle counselling (mainly dietary but including smoking). The study reported a long follow-up, with the programme delivered at 1-to 6-month intervals by a paediatrician and dietician up to the child's age of 7. At follow-up (child aged 8 years), the study found no significant difference in reported levels of smoking rates or children's serum cotinine levels between control and intervention groups. As with the previous study, smoking rates declined in both groups.
A fifth counselling programme [26] encompassed nurse-delivered telephone support, relapse prevention and information about the adverse effects of smoking and ETS which was delivered at the time of birth and during the first 3 months postpartum. No details of the comparator were Smoke-free homes review provided. At 6 months postpartum, 76% of the women reported that they did not allow people to smoke in their home (i.e. a smoke-free home), 77% removed ashtrays, 9% displayed no smoking signs and 90% tried to ask people to smoke outdoors. At 12 months, 76% reported not allowing smoking in the house, 89% removed ashtrays, 8% displayed no smoking signs and 85% tried to ask people to smoke outdoors. At 6 months, 79% reported no difficulties in making homes smoke free, this increased to 87% at 12 months. Some women (<10%) described additional actions aimed at reducing ETS. The women who relapsed to smoking were slightly more likely to smoke in their home at 6 months than those who remained abstinent (27% versus 21%), and this gap widened at 12 months (26% versus 15%). Interpretation of the strength of these findings is problematic given the limited nature of this data, with percentages rather than statistical significance reported.
Counselling plus
One RCT study [24] investigated a home-based intervention programme targeting infant passive smoking in order to decrease respiratory problems. The intervention consisted of four nurse visits to the home of ;45 min, during the first 6 months of life. The visits involved counselling, information giving (verbal and booklets), worksheets, target setting and other materials such as signs and stickers. The only contact with the control groups was for data collection. The study found that infants in the intervention group were reportedly exposed to 5.9 fewer cigarettes per day at 12 months. However, using a physiological rather than self-report measure, there was no difference in infant urinary cotinine levels between control and intervention groups. The authors claim stability of the intervention effect, as post-programme self-report rates persisted for at least 7 months.
Individual plans
Three RCTs [2, 21, 29] evaluated programmes to implement individually adapted smoke-free home plans.
One study [21] evaluated a low-intensity physician office-based intervention strategy. The intervention consisted of the physician telephoning each mother with the result of an infant cotinine test and providing an explanation of the meaning of the result. In addition, personalized letters signed by the physician were sent to each mother giving specific recommendations for changing household smoking habits. The follow-up cotinine measurement at 2 months indicated no significant difference between control and intervention groups.
Another paper [29] describes a 'smoking hygiene' programme. Intervention components included the infant not being in the same room as someone who was smoking; if the mother smoked, it should occur at least 90 min before or immediately after breastfeeding and an air cleaner being placed in the infant's room. All women received an ETS exposure pamphlet defining smoking hygiene and outlining the steps they could take to reduce their infant's exposure. The study found no significant differences in infant urinary nicotine (P = 0.07), infant cotinine levels (P = 0.29), breast milk nicotine (P = 0.17) or maternal cotinine (P = 0.44) between the intervention and control groups.
The other paper [2] reports a study where families received a videotape and newsletters by mail between 28 weeks gestation and 6 weeks postpartum. The newsletter included specific messages about protecting infants from environmental smoking exposure, a sign to designate the home as smoke free and tips on relapse prevention. Control (usual care) subjects received messages about exposure only as part of standard counselling from infant paediatric care or community education. The primary aim of the study was to prevent relapse; however, the authors report that smokers who received the intervention were more likely to restrict smoking in the home (58% versus 29%, no significance levels provided), although the number of reported hours of smoking in the home was little changed.
Motivational interviewing
One RCT [22] examined an intervention based on the use of motivational interviewing to promote S. Baxter et al.
smoke-free homes. This intervention consisted of one 30-to 45-min motivational interviewing session conducted in the participant's home by a trained health educator, together with written materials. This was followed by four telephone counselling calls. A key component of the intervention was feedback from baseline household air nicotine assessments followed by tailored goal setting. The control group received 'self-help' materials via post. Repeated measures analysis of variance across baseline, 3-month and 6-month time points showed a significant time by treatment interaction, whereby nicotine levels for the intervention group decreased significantly (P < 0.01 in kitchen and P < 0.05 in television room). However, there were no significant differences in reported smoking rate or cessation rates between groups at the follow-up points. The rates for both control and intervention groups had declined at 3 months, with rates rising again at 6 months.
Trials with non-random allocation
One controlled trial with non-random allocation was included in the review. This study evaluated the effectiveness of an educational campaign including counselling plus other elements [31] . The intervention consisted of a short counselling session (15 min) delivered by a nurse, together with three booklets-one on home accident prevention, one on the health effects of active smoking and one on the health effects of ETS in children. The intervention period lasted for 2 years with follow-up questionnaires sent to the target population 2 and 4 years after completion. Results are not reported for the differences between intervention and control groups, other than that 'little change' in smoking habits between the intervention and the control groups was noted at the two follow-up points.
Before and after studies
One before and after study examined an intervention consisting of parental counselling [8] . This Swedish study described the 'smoke-free children' intervention, based on counselling and in particular using a self-efficacy approach and used a before and after design to evaluate a five-step method targeting ETS. The programme was run by child health care organizations and delivered by trained nurses. The study found that the number of smokers was significantly lower in the years covered by the intervention compared with the years before (P < 0.0001). Also, in the same period, there was a greater decrease in the study region compared with regions where no intervention had been provided. The authors concluded that introduction of the programme had resulted in declining parental smoking rates.
Analysis of the studies by quality of design provides a lack of clarity in determining intervention effectiveness. As might be expected, the RCT studies scored highest in the quality rating, with seven evaluated as being of high quality (less potential for bias in the findings). These high-quality studies, however, are divided in their outcomes, with three suggesting a positive intervention effect and four indicating no significant difference between intervention and control groups.
Intervention type
Four general types of intervention were identified. Three counselling interventions were effective in reducing children's exposure to ETS in the home [8, 23, 25] . Two further studies, however, report that there was no significant difference between groups [9, 30] . The findings of one study were difficult to interpret as post-intervention findings were reported for the sample overall [26] .
Papers reporting counselling interventions with additional elements also offer mixed evidence. There was no significant difference between groups in one intervention [31] . Two reported a range of effectiveness when exposure was evaluated using different measures [2, 24] . There was no significant difference between groups in two interventions examining interventions to develop individualized smoke-free plans [21, 29] .
Findings of the motivational interviewing intervention study [22] indicate significant differences between groups on reported smoking rate or cessation rates at follow-up. Nicotine levels also decreased significantly in the intervention group but not in the control group.
Smoke-free homes review
Theoretical basis
Due to less than half of the studies reporting an underpinning theoretical approach, it is difficult to draw any firm comparisons or conclusions about the effectiveness based on this criterion. Some authors also reported a general target area such as self-efficacy, rather than describing specifically how this was addressed in the intervention. Of the papers reporting a particular approach or theoretical underpinning, one study based on behavioural strategies for change found this approach to be effective in reducing selfreported smoking around children and children's urinary cotinine [25] . Similarly, one study reporting a social learning theory-based approach [30] found a significant reduction in children's exposure to ETS in both intervention and control groups. However, the reduction was not significantly different between groups. Of the studies described as promoting selfefficacy, both reported positive findings, with one describing reduced cotinine levels in the intervention group [23] and one [8] outlining reduced selfreported parental smoking rates.
Intervention intensity
Variations in intervention intensity could not be assessed given the very diverse nature of the interventions and the lack of detail relating to intensity of delivery reported across the studies.
Setting
Seven interventions took place in the home setting [2, 8, 21, 22, 24, 26, 29] , three in a clinic setting [9, 23, 31] and one in a combination of both clinic and home settings [30] . In one study [25] , the setting was not reported.
One intervention taking place in the home setting was effective in reducing infants' exposure to ETS in the home [8] ; however, among two home-based interventions, there was no significant difference between groups [21, 29] . Three studies reported mixed effectiveness when exposure was measured using different measures [2, 22, 24] . The findings of one study were difficult to interpret as postintervention findings were reported for the sample overall [26] .
One intervention taking place in the clinic setting was effective in reducing infants' exposure to ETS in the home [23] ; however, among two clinic-based interventions, there was no significant difference between groups [9, 31] . One intervention taking place across both clinic and home settings found no significant difference between groups [30] . The one intervention where the setting was not reported was effective in reducing infants' exposure to ETS in the home [25] .
In summary, there are currently diverse findings regarding which setting appears to be the most effective for delivering smoke-free homes interventions in this population. Further research is needed to ascertain the relative effectiveness of home, clinic, combined home and clinic and community settings.
Effectiveness by outcome measure
Ten interventions used self-report measures [2, 8, 9,22-26, 30, 31], 10 used biomarkers such as maternal cotinine levels, infant cotinine levels and air nicotine monitors [2, 9,21-26, 29, 30] and two measured child respiratory symptoms [24, 29] .
Three interventions were effective in reducing children's exposure to ETS in the home when measured by self-report [8, 24, 25] ; however, among six interventions, there was no significant difference between groups when measured by self-report [2, 9, 22, 23, 30, 31] . The findings of one study was difficult to interpret as post-intervention findings were reported for the sample overall [26] .
Four interventions were effective in reducing children's exposure to ETS in the home when measured by biomarker [2, 22, 23, 25] ; however, among five interventions, there was no significant difference between groups when measured by biomarker [9, 21, 24, 29, 30] . The findings of one study were difficult to interpret as postintervention findings were reported for the sample overall [26] .
Among two interventions, there was no significant difference between groups on reducing children's exposure to ETS in the home when measured by children's respiratory symptoms [24, 29] .
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The effectiveness of these interventions thus did not appear to be influenced by measurement and findings were mixed when measured by all methods, suggesting that further research is required to investigate the corroboration of self-report measures, biomarkers and other measures such as child respiratory symptoms. Establishing which measure or measures are optimum to judge effectiveness remains challenging.
Discussion
This review has considered the effectiveness of interventions to promote smoke-free homes in pregnancy and the neonatal period. The literature in general is this area is not well developed, especially in terms of good-quality-controlled studies. While blinding of investigators and staff delivering health interventions is challenging in behavioural science, it may be possible to provide alternating treatment conditions or partially blind by ensuring staff members do not have access to the data as it is being collected or provide participants with summary results rather than individual data. If health interventions are to be rigorously evaluated, efforts to minimize sources of bias should be fully considered in future work. The quality of included papers was also reduced by small samples, short follow-up, high dropout, limited statistical analysis and poor reporting of study population characteristics. These factors should be fully appreciated in the design of future studies. A final source of limitation concerns applicability of the findings, with much of the literature reporting interventions conducted in the United States. This may limit generalization of the findings to other countries.
The review found the use of a range of outcome measures in the field. Five papers were excluded from the analysis due to measures that could be construed at best as very weakly, indicating a change in attitude or behaviour relating to making homes smoke free (making a promise, receiving materials, assertive action and reported outcome expectancy). In the included papers, there was wide use of self-reported measures, such as smoking status or cigarette consumption, in many cases as the only outcome, but also alongside physiological indicators, such as cotinine levels or nicotine monitor readings. It has been argued that self-report rates can be unreliable, particularly in pregnancy [34] . However, there is also evidence to suggest that misreporting rates of smoking, when biochemically verified, are low [35] and that parental report of children's exposure to ETS is significantly correlated with nicotine and cotinine assays [36] .
In studies reviewed here, it is important to note that where both self-report and physiological measures were used there was often contradiction in findings. However, this went in both directions (i.e. in some studies, the intervention was shown to be effective using self-reported measures but ineffective using biomarkers; for some, the reverse was true) making interpretation of the role of measurement unclear. The highest quality studies in this review tended to utilize both physiological and selfreport types of measurement, and it is suggested that future work in this area should continue to use a range of measures such as nicotine monitors and cotinine measures (from both infant and mother) in addition to behavioural outcomes.
Identification of the most preferable measurement of outcome, however, seems to present a particular challenge for the field of ETS research. While self-reported measures offer a range of possible sources of error, there may equally be criticisms of objective measures. It might be possible for cotinine measures to be substituted by participants. The timing of physiological or environmental measures may also be an issue. The relatively recent work on third-hand exposure identifies the possibility of physical contact with nicotine particles either outside the home or where smoking has been discontinued in the presence of the child. While the interventions have targeted parental smoking in the home, nicotine or cotinine measures may reflect exposure in another recently encountered environment or encounter with another individual smoker. Nicotine monitor data may also be criticized for either overestimating exposure by recording levels when a child is not present or underestimating by not measuring exposure outside Smoke-free homes review the location of the monitor. Further work to evaluate and compare these different measures seems needed.
Evidence from uncontrolled studies in this field may need to be treated with particular caution. In several studies using controlled designs [9, 22, 25, 30] , the findings indicate reductions in smoking for both intervention and control groups, particularly in the short term. Given this, effects identified via uncontrolled studies may provide insufficient evidence within this population.
Data from the included papers tend to indicate inconsistency in findings across intervention types. A particularly effective intervention [25] adopted a behavioural counselling approach delivered by trained graduate students via a combination of inperson and telephone sessions. The other behavioural counselling programme [30] , however, found no significant difference between intervention and control groups. In general, these interventions across all study types proved disappointing in terms of reported effectiveness. Our synthesis suggests that counselling interventions may be effective; however, this is a tentative conclusion as results for all types of intervention were mixed in terms of effectiveness. Also, this approach was the most commonly used by the included studies therefore more evidence was available.
Only a small number of studies described particular theoretical underpinnings to the interventions, with a lack of clarity regarding the precise content of programmes. The review distinguished different intervention approaches namely, motivational interviewing, counselling and counselling plus. These categories were based on author's reported descriptions. In the absence of detail regarding interventions and reported theoretical underpinnings, however, it is challenging to judge how distinct these categories are. These interventions may share considerable similarities with attempts to distinguish them thus potentially misleading. An overall similarity in content may explain the review findings of little if any difference in intervention effectiveness between these approaches.
Our synthesis did not identify any one setting as being the most optimum, suggesting that further research is warranted to ascertain any influence of the location of service delivery.
Inconsistency in findings between different studies may be related to factors regarding delivery of the intervention. Across the included papers, there was a lack of intervention fidelity, with large numbers of participants reportedly not adhering to the programme. One study [29] for example reported that only 17% of participants completed all aspects of a programme. Qualitative data exploring barriers and facilitators to participation and completion would have been an interesting addition to the intervention outcome findings and would be an important area for future work.
Another intervention issue potentially impacting on effectiveness may have been related to the staff delivering the intervention. There was variation in which staff delivered the programme, with use of nurses (child health or public health), physicians, paediatricians, health educators, staff trained as counsellors, trained students and a variety of local staff. While most studies report briefly on who delivered the intervention, few, if any, described how reliably programmes were implemented. One study that offered some insight [30] described implementation issues related to a high staff turnover.
Conclusion
The review considered a range of interventions based on counselling, counselling plus additional aspects, individually adapted smoke-free home programmes and motivational interviewing. The findings suggest mixed evidence regarding the success of these interventions to reduce ETS in this very discrete population. The area requires further work; particularly higher quality intervention studies with control groups and longer follow-up periods. There is also a need for further exploration of barriers and facilitators to both staff and service user participation in interventions. This review was limited by considering only a relatively specific population, with work relating to children >12 months being excluded. Yet, we would argue that pregnancy and early infancy may be a time of optimum S. Baxter et al.
intervention, suggesting it as an important potential target for health education programmes. Currently, due to mixed evidence, the effectiveness of interventions to encourage smoke-free homes in pregnant women or recently pregnant women remains unclear.
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